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γ(kN/m3) 14.0 16.0 18.0 
墳丘部におけるＲＩ湿潤密度検
層より 











最大減衰率hmax 0.3 0.3 0.3 動的変形試験動的変形試験から
求められたG/G0～γおよびh～γ





 石室 備考 
単位体積重量 γ(kN/m3) 18.76 凝灰角礫岩の単位体積重量 






























減衰定数 h は，ΔW を減衰エネルギーとすれば次のように表される。
　　　　  式（３）
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キーワード：高松塚古墳　（Takamatsuzuka tumulus）；
　　　　　　三次元動的有限要素解析　（three dimensional dynamic finite element analysis）；
　　　　　　加速度増幅　（amplification of acceleration）；応力集中　（stress concentration）；
　　　　　　地盤と石材の相互作用　（interaction between the mound and the chamber stones）
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Innumerable cracks and fissures caused by huge earthquakes were found on the excavated 
walls inside the mound of Takamatsuzuka Tumulus during archaeological investigation. The large-
scale excavation prior to the dismantling of the stone chamber in 2006 gave additional 
information about the three-dimensional distribution of those cracks and fissures. Serious ground 
motion due to huge subduction earthquakes hitting Japan every 100 to 140 years as well as near-
fault earthquakes possibly caused the damage to the tumulus mound. Thus, seismic stability is of 
importance for the conservation of tumulus mounds made of soil without artificial reinforcement. 
In this study, a series of three-dimensional dynamic finite element analyses was conducted 
for the mound of Takamatsuzuka Tumulus to investigate the possibility of the occurrence of 
cracks and fissures induced by the outer forces of earthquakes. Based on archeological 
investigation, realistic modeling for the tumulus structure was conducted. Calculated 
performance shows that the natural period of Takamatsuzuka Tumulus that can generally be 
measured for near field earthquakes is 0.15 s. This means that such a small mound as 
Takamatsuzuka Tumulus is more fragile to near field earthquakes than subduction earthquakes. 
Serious amplification of acceleration can be seen in the tumulus mound. The response 
acceleration derived on the mound becomes much larger than the input acceleration monitored 
in the original ground. Calculated results also exhibit that serious stress concentration is found at 
the foot of the mound and at the boundary of the mound and the chamber stones, possibly 
causing the occurrence of cracks in the mound of Takamatsuzuka Tumulus.  
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